Transcription in the early diverging eukaryote Trichomonas vaginalis: an unusual RNA polymerase II and alpha-amanitin-resistant transcription of protein-coding genes.
We have examined transcription in an early diverging eukaryote by analyzing the effect of the fungus-derived toxin alpha-amanitin on the transcription of protein-coding genes of the protist Trichomonas vaginalis. In contrast to that typical in eukaryotes, the RNA polymerase that transcribes T. vaginalis protein-coding genes is relatively resistant to alpha-amanitin (50% inhibition = 250 microg alpha-amanitin/ml). We have also characterized the gene encoding the largest subunit of RNA polymerase II, the subunit that binds alpha-amanitin. This protein is 41% identical to the mouse RNA polymerase II. Sequence analysis of the 50-amino-acid region thought to bind alpha-amanitin shows that this region of the trichomonad RNA polymerase II lacks many of the conserved amino acids present in the putative binding site, in agreement with the observed insensitivity to this inhibitor. Similar to other RNA polymerase IIs analyzed from ancient eukaryotes, the T. vaginalis RNA polymerase II lacks the typical heptapeptide (Tyr-Ser-Pro-Thr-Ser-Pro-Ser) repeat carboxyl-terminal domain (CTD) that is a hallmark of higher eukaryotic RNA polymerase IIs. The trichomonad enzyme, however, does contain a short modified CTD that is rich in the amino acid residues that compose the repeat. These data suggest that T. vaginalis protein-coding genes are transcribed by a RNA polymerase II that is relatively insensitive to alpha-amanitin and that differs from typical eukaryotic RNA polymerase IIs as it lacks a heptapeptide repeated CTD.